In this paper; Se 0.3 Te 0.7 alloy was prepared by mixing Selenium and tellurium of high purity using vacuum evaporation technique, this alloy was prepared as thin films at different substrate temperature; (25, 50, 100, 150 The powder of the prepared alloy was tested by X-Ray diffraction; the result shows that the structure of the Se 0.3 Te 0.7 alloy was polycrystalline.
Introduction
The researches interest about the application SeTe alloys because it is widely using in high power laser diodes and irreversible phase change optical recorder [1] .
Thin films are uses in many develop technical applications and used for manufacturing the infrared detection and low cost solar cell, therefore it is very important to study the electrical and the optical properties of the film [2, 3] SeTe films is important compound because it is isomorphous and it has low fluidity point and high vapors pressure in optical record medic therefore many researches were prepared this alloy as a thin films [4, 5] .
Selenium and Trillium elements have same hexagonal crystal structure, Nodaetal [6] prepared SeTe alloy, he found that the deposit Se 1-xTex film on glass substrate under vacuum at room temperature will be polycrystalline at X>0.25. Walanabe and Kao [7] found that part of the prepared Se 1-xTex films, which deposit under vacuum at room temperature, for x value between 0.5-0.6 will be polycrystalline and other parts is amorphous.
lanyon [8] found that the deposited SeTe films under vacuum at room temperature is amorphous and it is convert to polycrystalline during the annealing management.
Motand Davis [9] explains the reason structure conversion from amorphous state to polycrystalline state during increasing of the concentration of Te in SeTe alloys. Tellurium element considered as stimulator pole factor so the existence of Te in a chain of Se-Te may be supporting by thermal-dissociation process that made the Se-Te bond weaker then Se-Se bond and this will make the crystalline structure easy.
The optical properties of SeTe films were studied to know the changing of the energy gap of the compound directly, the spectrum area that is near the absorption edge considered to be very important for the study of the optical energy gap and electronic levels properties [8] .
The values of energy gap (E g ) of SeTe alloy depend on its structure and on the method of preparing alloy. Daware et al [10] found that the energy gap of the crystalline-Trillium (c-Te) and the amorphous-Trillium (a-Te) is ranging between (0.5-0.8) eV respectively, while the amorphous Selenium have energy gap between (1.86-2.2) eV [7, 10, 11] , the optical absorption edge for the amorphous Se and Te move toward high energies in comparative with crystal Te and Se.
The optical absorption in semiconductor happened when the incident photon has enough energy to stimulate the electrons from the top of the equivalent band to the bottom of the conduction band. The theory of the optical absorption gives the relationship between the absorption coefficient ) and the incident photon energy h, for direct allowed transition: (1) h is plank constant; ν is frequency of the incident photon; hν is the energy of incident photon, r is constant which takes the values (1/2, 3/2, 2, 3) depending on the material and the type of the optical transition whether it is direct or indirect [12] .
There are many important parameters must study to calculate the absorption coefficient; the intensity of the incident light, the nature and the thickness of the material. The amount of light that transmitted through thin film material depends on the amount of the reflection and absorption that takes place along the light path [13] . The absorption coefficient can be calculated from equation (3) as a function of wavelength. From measurement of the energy of incident photon and the absorption coefficient; the value of the energy gap can be calculated by using equation (1) at the extension of liner part of the curve to hν = 0 (at x-axis).
Hall coefficient can be calculated by studying the Hall Effect, this studying is important to find the concentration and type of charge carriers from equation [14] : For semiconductor type n, Hall coefficient (R H ) will be negative but in semiconductor type p R H will be positive.
The concentration of charge carriers for ptype increase with increasing of deposition rate and may be reach to 2×10 18 cm -3 at using high deposition rate (50 A O S -1 ) also the concentration of charge carriers increase with the increases of the film thickness [15, 16] .
The optical constants of SeTe were studied by many researchers, Dawar et. al [10] study the optical properties of Se 1-X Te X films at (0<x<1), depending on the reflectance and the transmittance measurement among the range of wave lengths (400-2500) nm. Dawar et al calculate the values of the refractive index (n) for Se and Te films, it was 2.8, 6.6 respectively. The optical constants of the amorphous Se 1-X Te X films at (0<x<0.4) were studied by Adachiet et al [11] depending on transmittance measurement (T) among the range of wave lengths (350-2500) nm by using the relation between the refraction index (n) and the extinction coefficient (k) for the compound N: N= n -i k = € € is the dielectric constant of compound € = € 1 -3 ) gm Tellurium are mixed in a tube of Pyrex and it was put it in the vacuum system at 10 -2 m bar pressure, then the tube was put it in the oven and heated to 550 o C, (this degree was higher than the melting point of Tellurium which was 452 o C). The tube was leaved in the oven for eight hour with stirring form time to time, then the alloy Quenched(cool suddenly) in cold distilled water then left it to dry. These films were prepared at different substrate temperature between room temperature (RT), 50 o C, 100 o C and 150 o C that by using heater before the deposition process. The electrodes, which were used for Hall measurements and for electrical measurements made from Aluminum films by using the vacuum coating system type "Edwards E 306A", with the help of special masks, as shown in Fig.(1) , the evaporation condition was don in high vacuum condition at pressure and it was equal 4×10 -6 m bar.
Some of the prepared films of Se 0.3 Te 0.7 were annealed at 200 o C degree to study the properties and structure of the annealing film. Part of the Se 0.3 Te 0.7 alloy was smash to get the powder of the alloy in order to study the structure of the alloy by using X-ray diffraction method.
The thickness of the prepared films was measure by using two methods; the weight method and optical interference method. Weight method gives an approximate value for the thickness of the thin films with an error 30 % but it is necessary to calculate the quantity of the evaporate material to get the suitable thickness of the film.
Result and Discussions

X-ray diffraction test
The powder of SeTe alloy, which was prepared as thin films, was tested by X-ray diffractions. By coincide the results with publications table for this alloy; it was found to be Se 0 . 3 Te 7 compound. Table (1) shows the information that taken from X-ray diffraction file about the prepared film and the information that taken from the scientific literature about the same compound [9, 17, 18] . The prepared alloy coincide the standard specifications. The disappearance of peaks (201), (111), (102) in X-ray diffraction pattern, as shown in Fig.(2) , explain the structure of the prepared film at room temperature, part of it was amorphous and another part was polycrystalline. thin film prepared at room temperature.
The deposit films at different substrate temperature have great effect on Se .3 Te. 7 structure and that could be observed from the Xray diffraction pattern, the crystallization state of the films decrease when the substrate temperature. C, that mean the temperature can help in arranging the bonds between the atoms and this temperature gives energy to Se atom in order to separate the connection between Se atom with Te, (weakness of Se-Te bonds) and then Se will union with Se atom, that will generate island in the film and that will decreasing the crystallization state of the film.
The annealing has affect on the crystallization structure of the prepared film. X-ray diffraction pattern of the annealed films was studied; the results shows increasing in the crystallization state at 100 o C because of the union between Se atom with Se atom, then the crystallization go down at 200 o C that mean Se atoms arranged the bonds to be more connected with the alloy.
Calculation the concentration of charges carriers
Hall measurement was used in order to know the concentration and the type of charge carriers of Se 0.3 Te 0.7 films, the results of Hall effect measurements at room temperature are plotted in Fig.(4) . The concentration of charge carriers was calculated by using equation 5; (the value of the used magnetic field was 0.194 Tesla), the charge carries of the prepared films at different substrate temperature (R.T, 50, 100, 150) o C have positive value; that means all the prepared films were p-type. The results of the Hall effect measurements was listed in Table ( 2), there was decreasing in concentration of charges carriers when increasing the substrate temperature. In addition, the concentration of charges carriers of the annealed film at 200 o C was decreases. Vol.12 (1), March, 2009, pp.44-51 Science 48
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Calculate the values of the energy gap at different substrate temperature
The energy gap can be calculated from the diagram of the relation between hν and (αhν) The substrate temperature has affected on the value of the energy gap, the connection of Se atom with Te atom will separate at increasing the temperature, then Se atom will union with Se atom, so the crystallization state decrease, (as mentioned before), for that reason; the value of the energy gaps will increases.
The results of the annealed film at 200 o C for 60 minute shows the increasing in optical energy gap about (0.14)eV, that mean the annealing process increase the crystallized grain size and decrease the defects of the structure of the films.
Measurements of the refractive index
The refractive indexes (n) of the prepared Se .3 Te. 7 films are plotted as a function of the wavelength at wavelength 2100 nm at different substrate temperature, as shown in Fig.(7) .
The refractive index of the film at room temperature was 4.2 at wavelength 2100 nm; this wavelength is approximately in the middle of the used spectrum region (1500-2500) nm and the result was near with results of the other researchers [8] .
In addition, the results show that the substrate temperature has an effect in decreasing the value of the refractive index, the decreasing continuous with the increasing of the substrate temperature, as listed in Table (4) . 
Measurements of the dielectric constant
Dielectric constant defines as the response of the material toward the incident electromagnetic field. Dielectric constant value for Se 0.3 Te 0.7 film 50 was change at different substrate temperature, (R.T, 50, 100, 150) o C. The real and the imaginary dielectric constant were calculated, and listed in table 4. The value of the real part of dielectric constant € 1 was depending on the value of the refractive index, it was decrease at the increasing of the substrate temperature. 
